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2345774 

Specification 
Title of the Invention 
DSP Control Apparatus and Method 

5 Background of the Invention 

The present invention relates to a DSP 
(Digital Signal Processor) control apparatus and method 
and, more particularly, to a DSP control apparatus and 
method capable of reducing DSP power consumption. 

10 In information equipment and communications 

equipment such as a CDMA (Code Division Multiple Access) 
radio terminal, a DSP is generally arranged in addition 
to a CPU (Central Processing Unit) for controlling the 
entire equipment. The DSP performs various signal 

15 processing operations so as to cope with high-density, 
high-speed signal processing or an increase in digital 
signal processing amount. 

A DSP of this type is controlled on the basis 
of event-driven processing. The DSP is normally set in 

20 an idle state. The DSP is started by an interrupt when 
a controller issues a task. The DSP performs desired 
digital signal arithmetic processing. The DSP returns 
to the idle state upon completing the arithmetic 
processing . 

25 The maximum required arithmetic processing 

amount of a system in a frame having a predetermined 
period of time is conventionally predicted, as shown in 
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Fig. 10. The clock frequency is generally so fixed as 
to always complete the arithmetic processing amount for 
each frame within a frame. The clock frequency must be 
set to obtain a margin of an idle time tml and not to 
make an arithmetic processing time tsl short. 

No problem occurs in this conventional DSP 
control apparatus when the arithmetic processing amount 
of the DSP is always constant. When the arithmetic 
processing amount greatly changes, e.g., when the 
arithmetic processing amount becomes extremely small in 
a time interval T2 shown in Fig. 10, an arithmetic 
processing time ts2 is shortened to prolong an idle time 
tm2 under the condition that an arithmetic processing 
rate S is constant. As a result, the power is 
15 wastefully consumed. 

In the idle state, the clock supplied to the 
DSP may be disabled to reduce the current consumption in 
the DSP on the average. To disable the clock supplied 
to the DSP, an external oscillator circuit must be 
temporarily stopped. When the oscillator circuit 
resumes oscillation, a time (nonnegligible time length) 
is required to stabilize oscillation. When an event is 
driven to supply an interrupt to the DSP, arithmetic 
processing cannot be immediately started. 

Even in the idle state, the external 
oscillator circuit for supplying clocks to the DSP must 
be kept continued, and the power consumption of the 
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external oscillator circuit cannot be- set zero. For 
example, when the idle state per unit time is long due 
to a small DSP processing amount, the power consumption 
cannot be reduced in proportion to the processing amount 
5 A clock having a relatively low frequency may 

be supplied to the DSP in order to reduce the time 
interval of the idle state. In this case, a maximum 
arithmetic processing amount in full-operation of the 
DSP is undesirably reduced. 

10 Summary of the Invention 

It is an object of the present invention to 
provide a DSP control apparatus capable of reducing the 
power consumption of a DSP and its peripheral circuits . 

In order to achieve the above object of the 

15 present invention, there is provided a digital signal 

processor (DSP) control apparatus comprising arithmetic 
processing means for performing digital signal 
arithmetic processing using a clock having a variable 
frequency, estimation means for estimating an arithmetic 

20 processing amount of the arithmetic processing means, 

calculation means for calculating a new clock frequency 
on the basis of an estimated arithmetic processing 
amount from the estimation means, and clock supply means 
for supplying a clock having a frequency calculated by 

25 the calculation means to the arithmetic processing means 
Brief Description of the Drawings 

Fig. 1 is a block diagram of a DSP control 
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apparatus according to an embodiment of the present 
invention; 

Fig. 2 is a flow chart showing the operation 
of the DSP control apparatus shown in Fig. 1; 
5 Fig. 3 is a timing chart showing a change in 

arithmetic processing amount used in a method of 
estimating an arithmetic processing amount in an 
arithmetic processing amount estimation unit in Fig. 1; 

Fig. 4 is a timing chart showing the operation 
10 of the DSP control apparatus shown in Fig. 1; 

Figs. 5A and 5B are timing charts showing an 
arithmetic processing amount used in another method of 
estimating an arithmetic processing amount in the 
arithmetic processing amount estimation unit in Fig. 1, 
15 and an actual change in arithmetic processing amount; 

Fig. 6 is a table of arithmetic processing 
amounts used in still another method of estimating an 
arithmetic processing amount in the arithmetic 
processing amount estimation unit in Fig. 1; 
20 Figs. 7A and 7B are timing charts showing a 

rece ived signal strength indicator and a change in 
arithmetic processing amount in handover operation of a 
CDMA radio terminal; 

Fig. 8 is a graph showing a reception profile 
25 (RSSI profile) in the CDMA radio system; > 

Figs. 9A and 9B are timing charts showing a 
task used in still another method of estimating an 
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arithmetic processing amount in the arithmetic 
processing amount estimation unit in Fig. 1, and a 
change in task processing time; and 

Fig. 10 is a timing chart showing the 
5 operation of a conventional DSP. 

Description of the Prefe rred Embodiments 

The present invention will be described in 
detail with reference to the accompanying drawings. 

Fig. 1 shows a DSP control apparatus according 
10 to an embodiment of the present invention. In this 

embodiment, the DSP control apparatus is applied to the 
reception system of a CDMA radio system. 

In this embodiment, a clock generator is 
arranged to supply a clock having an arbitrary frequency 
15 to a DSP, and the frequency of the clock supplied from 
the clock generator to the DSP is controlled on the' 
basis of an arithmetic processing amount in the DSP. 

Referring to Fig. 1, reference numeral 1 
denotes an antenna; 2, a receiver for receiving a radio 
20 wave via the antenna 1; 3, a chip processor for 

determining a plurality of paths for components to be 
decoded from a reception signal received by the receiver 
2; 4, a DSP for performing various digital signal 
arithmetic processing operations in accordance with an 
25 arithmetic processing request; 5, a controller for 

sending an arithmetic processing request' to the DSP 4 
and controlling the respective parts of the CDMA radio 
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terminal; 9, an amplifier for amplifying a speech signal 
obtained from the DSP 4; and 10, a loudspeaker for 
producing an output from the amplifier 9. 

Reference numeral 8 denotes a clock generator 
for supplying a clock having an arbitrary frequency to 
the DSP 4. The clock generator 8 may comprise a VFO 
(Variable Frequency Oscillator), e.g., VCO 
(Voltage-Controlled Oscillator), or a PLL (Phase-Locked 
Loop) circuit. in particular, the PLL circuit can 
generate a good clock having a stable frequency. 

Reference numeral 6 denotes an arithmetic 
processing amount estimation unit for estimating an 
arithmetic processing amount in the DSP 4 on the basis 
of information from the controller 5; and 7 , a clock 
15 frequency calculation unit for calculating a new 

frequency of the clock to be supplied to the DSP 4 on 
the basis of the arithmetic processing amount estimated 
in the arithmetic processing amount estimation unit 6 
and instructing this calculated frequency to the clock 

20 generator 8. 

The controller 5 comprises a communication 

processor 11 for managing the communication state and 

operation of the CDMA radio terminal and a task manager 

12 for managing task processing of the DSP 4 that is 

required in the communication processor 11. A plurality 

of parallel tasks are supplied from the task manager 12 

to the DSP 4 on the basis of event-driven processing. 



25 



- 6 - 



The contents of the tasks issued to the DSP 4 are, e.g., 
decoding processing for a time-continuous speech signal, 
arithmetic processing for supporting path determination 
processing in the chip processor 3, de-spread processing 
5 using different delay timings for the respective paths, 
phase shift detection/interpolation processing, and 
radio wave detection processing. Most of these 
processing operations have limited processing times. In 
this embodiment, all tasks issued to the DSP 4 must be 
10 completed within a frame having a predetermined period 
of time. 

The arithmetic processing amount in the DSP -.4 
generally increases with arithmetic 

processing speed and processing time. The arithmetic ; 

15 processing amount is assumed to be proportional to the 
product of the arithmetic processing speed and time. 
The arithmetic processing speed represents the 
arithmetic processing amount of the DSP 4 per unit time 
and is almost proportional to the clock frequency of the 

20 DSP 4. In practice, since each task is made up of a 

large number of instructions (operating sequence) , one 
or more clock time lengths are required to execute one 
instruction. Therefore, the average number of clock 
periods per instruction must be taken into consideration. 

25 The operation of the DSP having the above 

arrangement will be described with reference to Fig. 2. 

In the initial state such as a power-on state, 
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a predetermined frequency corresponding to an arithmetic 
processing amount in the DSP 4 is instructed from the 
clock frequency calculation unit 7 to the clock 
generator 8. A clock having the instructed frequency is 
supplied to the DSP 4. The DSP 4 then starts arithmetic 
processing on the basis of the clock corresponding to 
the arithmetic processing amount in accordance with a 
task issued from the task manager 12. 

The clock frequency update processing shown in 
Fig. 2 is repeatedly performed every predetermined 
period of time, e.g., every frame. This operation will 
be described in detail below. The arithmetic processing 
amount estimation unit 6 estimates the current 
arithmetic processing amount in the DSP 4 (step 21) . 
15 The clock frequency calculation unit 7 calculates a 

clock frequency enough to complete, within a frame, the 
arithmetic processing amount estimated by the arithmetic 
processing amount estimation unit 6 (step 22) . The 
clock frequency calculation unit 7 outputs the 
20 calculated clock frequency to the clock generator 8. 
The clock generator 8 sets the clock frequency in 
accordance with the instruction from the clock frequency 
calculation unit 7 (step 23). Therefore, a clock 
having a new frequency is supplied to the DSP 4 . 
25 as an example of the arithmetic processing 

amount' estimation method in the arithmetic processing 
amount estimation unit 6, as shown in Fig. 3, a new 
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arithmetic processing amount is estimated in accordance 
with the transition of the arithmetic processing amount 
from the task manager 12 up to the present in the DSP 4. 
That is, a future (time tl) arithmetic processing amount 
5 PI is estimated by the first approximation, second 
approximation, or linear prediction using a current 
(time tO) arithmetic processing amount PO and past (time 
t-1 and time t-2) arithmetic processing amounts P-l and 
P-2. 

10 As shown in Fig. 3, when the arithmetic 

processing amount estimation unit 6 estimates a decrease 
in the future (time tl) arithmetic processing amount in 
the DSP 4, the clock frequency calculation unit 7 
controls the clock generator 8 so as to reduce the clock 

15 frequency of the DSP 4 in order to reduce a current 

arithmetic processing speed SO in a time interval Tl to 
an arithmetic processing speed SI in a time interval T2, 
as shown in Fig. 4. 

When the arithmetic processing amount 

20 estimation unit 6 estimates an increase in arithmetic 
processing amount in the DSP 4, the clock frequency 
calculation unit 7 controls the clock controller 8 so as 
to increase the clock frequency. 

The frequency calculation method in the clock 

25 frequency calculation unit 7 is performed by a method 
optimal to the system. For example, arithmetic 
processing times tsl and ts2 in the respective frames 
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are set at predetermined time lengths, and the clock 
frequencies are calculated so as to complete the 
estimated arithmetic processing amounts within the 
arithmetic processing times tsl and ts2. Idle times tml 
and tm2, i.e., arithmetic margins in the respective 
frames can be assured at predetermined time lengths. 

The arithmetic margin is not a predetermined 
time length, but a predetermined processing amount. In 
this case, a clock frequency necessary to complete the 
sum of the estimated arithmetic processing amount and 
the arithmetic margin within a frame is calculated. 

As described above, as the method of 
estimating the arithmetic processing amount in the 
arithmetic processing amount estimation unit 6, a new 
arithmetic processing amount in the DSP 4 is estimated 
using Fig. 3 from the transition of the arithmetic 
processing amount up to the present. The present 
invention is not limited to this. Other estimation 
methods for the arithmetic processing amounts in the 
arithmetic processing amount estimation unit 6 will be 
described with reference to Figs. 5A to 9B . 

Figs. 5A and 5B show a method of obtaining an 
estimated arithmetic processing amount 52 by adding or 
subtracting a predetermined amount to or from an actual 
arithmetic processing amount in accordance with a 
direction of change (increase/decrease) in an actual 
arithmetic processing amount 51. More specifically, an 



increase in the actual arithmetic processing amount 51 
is detected to some extent in accordance with the result 
of comparison between the actual arithmetic processing 
amount at time Til and the actual processing amount at 
5 immediately preceding time T11-, as shown in Fig. 5B. A 
predetermined processing amount AP is added to the 
immediately preceding estimated arithmetic processing 
amount 52 (from time Til- to time Til) to obtain a new 
estimated arithmetic processing amount 52 (from time Til 

10 to time T11+) . 

At time T12, the actual arithmetic processing 
amount 51 rarely changes, and the estimated arithmetic 
processing amount 52 is kept constant. At time T13, a 
certain decrease in actual arithmetic processing amount 

15 51 is detected. The predetermined processing amount AP 
is subtracted from the immediately preceding estimated 
arithmetic processing amount 52 to obtain a new 
estimated arithmetic processing amount 52. 

According to this method, a new arithmetic 

20 processing amount can be estimated by relatively simple 
processing, and the processing load on the arithmetic 
processing amount estimation unit 6 can be greatly 
reduced. Note that the actual arithmetic processing 
amount 51 may be calculated by the arithmetic processing 

25 amount estimation unit 6 in accordance with management 
information from the task manager 12. An arithmetic 
processing amount calculated in the task manager 12 may 
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be used. 

Fig. 6 shows a table 61 for estimating an 
arithmetic processing amount in the DSP 4 in accordance 
with an operating state of, e.g., a CDMA radio terminal. 
5 The arithmetic processing amount estimation unit 6 looks 
up the table in accordance with the operating state of 
the CDMA radio terminal that is notified from the 
controller 6 and estimates the arithmetic processing 
amount in the DSP 4. The arithmetic processing amount 
10 in the DSP 4 greatly changes with a change in operating 
state of the system and rarely changes in the same 
operating state. This is because the processing 
operation of the CDMA radio terminal is stable in the 
same operating state, and the task amount issued to the 
15 DSP 4 does not greatly change. 

To the contrary, in, e.g., handover operation, 
the processing operation of the CDMA radio terminal 
cannot be stable, and the task amount issued to the DSP 
4 greatly changes. Figs. 7A and 7B show changes in 
20 received signal strength indicator (RSSI) and arithmetic 
processing amount in handover operation, particularly, 
in the communicating state of the CDMA radio terminal. 

Before time T31, the RSSI of a synthetic path 
71 used in communication (speech communication) is good. 
25 The arithmetic processing amount of the DSP 4 during 
this period is stable at P22 (Fig. 6) of speech 
communication (steady state). As shown in Fig. 7A, at 
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time T31, when the RSSI of the synthetic path 71 is 
lower than a predetermined threshold Rth to set a 
handover state, processing for searching for an 
alternate synthetic path is started. 
5 In this search processing, as shown in Fig. 8, 

the RSSI profile, i.e., the reception profile is 
calculated for each delay amount (each phase) . The 
delay amounts for the candidate paths used in a new 
synthetic path 72 are selected from the descending order 

10 of RSSI magnitudes. Immediately after time T31, the 
arithmetic processing amount in the DSP 4 greatly 
increases to P31 of speech communication (the start of 
handover), as shown in Fig. 7B. 

At time T32, when the delay amounts of the 

15 paths used in the synthetic path 72 are selected, a new 
reception profile need not be calculated. The DSP 4 
calculates the differences between the selected 
candidate paths, i.e., performs monitor follow-up 
processing. From time T32, therefore, the arithmetic 

20 processing amount in the DSP 4 is reduced to P32 of 
speech communication (during handover) . 

As shown in Fig. 7A, at time T33, when the 
RSSI of the synthetic path 72 exceeds the threshold Rth, 
it is determined that the communicating state becomes 

25 stable, thereby ending the handover processing. At the 
end of handover processing, monitor follow-up processing 
for the candidate paths for the synthetic path 72 need 
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not be performed. The arithmetic processing amount in 
the DSP 4 is reduced to P22 of speech communication 

(steady state) . 

As shown in Fig. 6, the approximately 
5 estimated arithmetic processing amounts Pll to P41 of 

the respective operating states in the system are stored 
in the table 61 in advance, and an estimated arithmetic 
processing amount is read out from the table 61 in 
correspondence with the a change in operating state. 
10 The DSP control apparatus can quickly and appropriately 
cope with a great change in arithmetic processing amount 

in the DSP 4. 

Referring to Fig. 6, clock frequencies 

themselves may be stored in the table 61 in place of the 
15 estimated arithmetic processing amounts Pll to P41, and 

a new clock frequency may be read out from the Table 61 

in accordance with a change in operating state. 

According to this method, a new arithmetic processing 

amount or clock frequency appropriate to the system can 
20 be very easily calculated with a simple arrangement. 

Figs. 9A and 9B show a method of estimating an 

arithmetic processing amount in accordance with a task 

cycle time in the DSP 4. 

At the start of a frame, a predetermined clock 
25 frequency is selected from an estimated arithmetic 

processing amount to start execution of five tasks TSK1 
to TSK5. The tasks TSK1 to TSK5 are switched every 
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short time interval by multitask processing and 
sequentially executed. Processing for completing the 
cycle of the tasks TSK1 to TSK5 is repeatedly executed 
until the end of all the tasks. 
5 At time T21, when the five tasks TSK1 to TSK5 

are being executed at a predetermined clock frequency, 
the cycle time of the tasks TSK1 to TSK5 is given as a 
basic task cycle time trl. At time T22 as the position 
half the frame time length, the tasks TSK2, TSK3, and 

10 TSK5 are completed . A time required to complete the 
remaining tasks is shorter, so that the task cycle 
time is shortened to tr2 - 

The presence/absence of the arithmetic margin 
of the DSP arithmetic processing amount after time T22 

15 can be confirmed in accordance with the task cycle times 
trl and tr2 and the time position in the frame. More 
specifically, time T22 is given as the position half the 
frame time length. When the task cycle time tr2 at time 
T22 is shorter than half the basic task cycle time trl, 

20 processing speed up to time T22 can be estimated to be 
higher than the average speed. In this case, all the 
tasks are completed at time T23 before frame end time 
T24 . 

When the arithmetic margin is confirmed as 
25 described above, the arithmetic processing amount 

estimation unit 6 estimates a new arithmetic processing 
amount on the basis of a ratio of the task cycle times 
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trl and tr2 and the time position in the frame at time 
T22. The clock frequency calculation unit 7 sets a new 
clock frequency lower than the current clock frequency 
during the frame on the basis of the new estimated 
5 arithmetic processing amount. In this case, the 

remaining tasks are completed at the end of frame or 
immediately before the end of frame, thereby reducing 
the power consumption by a decrease in clock frequency. 

This embodiment makes it possible to always 

10 calculate an optimal DSP arithmetic operation with a 

small current consumption. Note that the task manager 
12 may measure the task cycle time tr2, and the task 
cycle time tr2 may be measured by the arithmetic 
processing amount estimation unit 6 in accordance with 

15 the information from the task manager 12. 

In the above embodiment, processing in the 
arithmetic processing amount estimation unit 6 and clock 
frequency calculation unit 7 may be performed in the 
controller 5 or DSP 4. In this case, the circuit size 

20 can be reduced. 

The above embodiment has described estimation 
of the arithmetic processing amount in a frame. However, 
the arithmetic processing amount may be estimated on the 
basis of an idle state occupation ratio, i.e., an 
25 arithmetic margin contained in all the arithmetic 
processing amounts in the frame. 

According to the methods of estimating 
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arithmetic processing amounts described with reference 
to Figs. 3, 5A and 5B, and 6, the arithmetic processing 
amount is estimated in units of frames. The present 
invention is not limited to this. An arithmetic 
5 processing amount may be estimated every predetermined 
time interval shorter than the frame. 

The DSP control apparatus is applied to the 
radio system of a CDMA radio system. However, the 
present invention is not limited to this. The present 
10 invention is applicable to any apparatus if it uses a 
digital signal processor. 

As has been described above, according to the 
present invention, an extra idle state can be suppressed, 
and the digital signal processor can operate at a 
15 minimum, necessary clock frequency. As a result, the 

power consumption in the digital signal processor can be 
reliably reduced. 
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CLAIMS 

I A digital signal processor (DSP) control 

2 apparatus characterized by comprising: 

3 arithmetic processing means (4) for performing 

4 digital signal arithmetic processing using a clock 

5 having a variable frequency; 

6 estimation means (6) for estimating an 

7 ' arithmetic processing amount of said arithmetic 

8 processing means; 

9 calculation means (7) for calculating a new 

10 clock frequency on the basis of. an estimated arithmetic 

11 processing amount from said estimation means; and 

12 clock supply means (8) for supplying a clock 

13 having a frequency calculated by said calculation means 

14 to said arithmetic processing means. 

2. An apparatus according to claim 1, wherein 

2 said estimation means estimates a new arithmetic 

3 processing amount of said arithmetic processing means on 

4 the basis of a transition of arithmetic processing 

5 amounts of said arithmetic processing means up to the 

6 present. 

3 An apparatus according to claim 1, wherein 

2 said estimation means adds/subtracts a predetermined 

3 arithmetic processing amount to/from an immediately 
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4 preceding estimated arithmetic processing amount to 

5 estimate a new arithmetic processing amount of said 

6 arithmetic processing means on the basis of an 

7 increase/decrease of the immediately preceding 

8 arithmetic processing amount of said arithmetic 

9 processing means. 

4. An apparatus according to claim 1, wherein 

2 said estimation means estimates the arithmetic 

3 processing amount of said arithmetic processing means on 

4 the basis of operation information of a system using 

5 said DSP. 

5. An apparatus according to claim 4, wherein 

2 said apparatus further comprises a table (61) 

3 that stores estimated arithmetic processing amounts of 

4 said arithmetic processing means in advance in 

5 correspondence with operating states of said system 

6 using said DSP, and 

7 said estimation means obtains an estimated 

8 arithmetic processing amount of said arithmetic 

9 processing means by looking up said table in accordance 
10 with an operating state of said system. 

6. An apparatus according to claim 1, wherein 

2 said estimation means estimates an arithmetic processing 

3 amount of said arithmetic processing means in accordance 
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4 with a transition of a task cycle time when said 

5 arithmetic processing means performs multitask 

6 processing for a plurality of arithmetic processing 

7 operations. 

7^ An apparatus according to claim 1, wherein 

2 said estimation means estimates an arithmetic processing 

3 amount of said arithmetic processing means on the basis 

4 of an idle state occupation ratio-, said idle state 

5 occupation ratio representing the ratio of the arithmetic 

6 margin to the arithmetic processing amount in a frame... 

8. An apparatus according to claim 1, wherein 

2 said apparatus further comprises control means 

3 (5). for controlling a CDMA (Code Division Multiple. 

4 Access) radio terminal, and 

5 said arithmetic processing means performs a 

6 plurality of arithmetic processing operations associated 

7 with speech communication control in response to an 

8 arithmetic processing request from said control means. 

9. a DSP (Digital Signal Processor) control 

2 method characterized by comprising the steps of: 

3 estimating an arithmetic processing amount of 

4 a DSP using a clock having a variable frequency; 

5 calculating a new clock frequency on the basis 

6 of an estimated arithmetic processing amount; and 
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7 supplying a clock having a calculated 

8 frequency to said DSP. 



10. A method according to claim 9, wherein the 

2 estimating step comprises the step of estimating a new 

3 arithmetic processing amount of said DSP on the basis of 

4 a transition of arithmetic processing amounts of said 

5 DSP up to the present. 

11. A method according to claim 9, wherein the 

2 estimating step comprises the steps of: 

3 determining an increase/decrease of an 

4 immediately preceding arithmetic processing amount of 

5 said DSP; and 

6 estimating a new arithmetic processing amount 

7 of said arithmetic processing means by 

8 adding/subtracting a predetermined arithmetic processing 

9 amount to/from the immediately preceding estimated 

10 arithmetic processing amount of said DSP on the basis of 

11 a determination result. 

12. A method according to claim 9, wherein the 

2 estimating step comprises the step of estimating an 

3 arithmetic processing amount of said arithmetic 

4 processing means on the basis of operation information 

5 of a system using said DSP. 
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13. a method according to claim 12, wherein the 

2 estimating step comprises the steps of: 

3 storing in a table (61) estimated arithmetic 

4 processing amounts of said arithmetic processing means 

5 in correspondence with operating states of said system 

6 using said DSP; and 

7 obtaining an estimated arithmetic processing 

8 amount of said arithmetic processing means by looking up 

9 said table in accordance with an operating state of said 
10 system. 

14. a method according to claim 9, wherein the 

2 estimating step comprises the step of estimating an 

3 arithmetic processing amount of. said DSP in accordance 

4 with a transition of a task cycle time when said DSP 

5 performs multitask processing .for a plurality of 

6 arithmetic processing operations. 

15. a method according to claim 9, wherein the 

2 estimating step comprises the step of estimating an 

3 arithmetic processing amount of said DSP on the basis of 

4 an idle time occupation ratio; said "idle time occupation 

5 ratio representing the ratio of arithmetic margin to 

6 arithmetic processing amount in the frame. 

IS, a method according to claim 9, wherein said 

2 DSP performs a plurality of arithmetic processing 



- 22 - 



3 operations associated with speech communication control 

4 in response to an arithmetic processing request from a 

5 controller (5) for controlling a CDMA radio terminal. 

17. A Digital Signal Processor (DSP) control 
apparatus substantially as herein described with reference 
to Figures 1 to 9 of the drawings. 

18. A Digital Signal Processor (DSP) control method 
substantially as herein described with reference to 
Figures 1 to 9 of the drawings - 
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